Previous studies of inbred mouse strains have shown reinforcer-strain interactions that may potentially mask differences among strains in memory performance. The present research examined the effects of two qualitatively different reinforcers (heterogeneous mix of flavored pellets and sweetened-condensed milk) on responding maintained by fixed-ratio schedules of reinforcement in three inbred strains of mice (BALB/c, C57BL/6, and DBA/2). Responses rates for all strains were a bitonic (inverted U) function of the size of the fixed-ratio schedule and were generally higher when responding was maintained by milk. For the DBA/2 and C57BL/6 and to a lesser extent the BALB/c, milk primarily increased response rates at moderate fixed ratios, but not at the largest fixed ratios tested. A formal model of ratio-schedule performance, Mathematical Principles of Reinforcement (MPR), was applied to the response rate functions of individual mice. According to MPR, the differences in response rates maintained by pellets and milk were mostly due to changes in motoric processes as indicated by changes in the minimum response time (d) produced by each reinforcer type and not specific activation (a), a model term that represents value and is correlated with reinforcer magnitude and the break point obtained under progressive ratio schedules. MPR also revealed that, although affected by reinforcer type, a parameter interpreted as the rate of saturation of working memory (k), differed among the strains.
Introduction
The goal of much research in the behavioral neurosciences is to develop and validate preclinical models of restricted features of neuropsychiatric disorders (Chadman, Yang, & Crawley, 2009; Nestler & Hyman, 2010) . A number of techniques are available to researchers that allow for the production of animal models expressing neurobiological markers of these illnesses (Fernando & Robbins, 2011; Monteggia, Carlezon, & DiLeone, 2008; Markou, Chiamulera, Geyer, Tricklebank, & Steckler, 2009) . Advances in molecular genetics have made it possible to produce mutant mice that model symptoms of human affective and psychiatric disorders (Grubb, Churchill, & Bogue, 2004; Buć an & Abel, 2002; Cryan & Homes, 2005) . Behavioral research with genetically engineered mice aims to identify phenotypes related to the psychopathology of a neuropsychiatric disorder (Seong, Seasholtz, & Burmeister, 2002; Tarantino & Buć an, 2000) . Mouse models of several prevalent disorders are now in existence and many reviews of the efforts of a number of laboratories to identify behavior phenotypes in these animals have appeared (Crawley, 1999 (Crawley, , 2008 Sousa, Almeida, & Wotjak, 2006) . Because the behavior phenotype of mutant mice is the product of both the targeted and background genes, a careful experimental analysis of the behavior of the background strain is critical to the interpretation of functional consequences of any mutation.
Crawley et al. (1997) provided a comprehensive overview and comparison of phenotyping studies conducted with several inbred mouse strains. Many reviews of behavior phenotypes of inbred mice have directed attention to issues of general health. Researchers, however, are also interested in making comparisons among inbred strains on more complex functions of the nervous system (i.e., learning and memory) to inform their choice of background (Hunsaker, 2012; Wehner & Silva, 1996) . The prevailing tendency in this literature has been to make ordinal comparisons of performance of commonly used strains in learning and memory tasks. It is becoming increasing clear, however, that effects of strain on commonly employed measures of learning and memory may sometimes result from differential sensitivity to procedural variables (Cabib, Orsini, Le Moal, & Piazza, 2000; Crabbe, Wahlsten, & Dudek, 1999; Haluk & Wickman, 2010; Orsini, Buchini, Conversi, & Cabib, 2004) . Common features of experimental protocols such as housing conditions, length of experimental sessions, and food restriction regimen have been shown to moderate strain differences.
The complex performances that are generated in the laboratory to model behavior seen in neuropsychiatric disorders require
